Mechanochemical coupling in eukaryotic flagella.
Quantitative analyses of ATP hydrolysis coupled to movement of eukaryotic flagella is important for understanding the relationship between ATP hydrolysis and movement. The difference in ATPase activity between intact motile axonemes (that is the cytoskeletal core of flagella) and homogenized or immotile axonemes has been assumed to be coupled to movement. However, recent findings on rates of steps in the dynein ATPase cycle and the effect of interaction with microtubules on those steps call for reassessment of movement-coupled ATPase. From these studies, it is clear that dynein ATPase activity is not as tightly coupled to interaction with microtubules as myosin ATPase activity is coupled to interaction with actin. The method by which axonemal movement is inhibited will critically affect the interpretation of difference in ATPase activity. If the homogenization or similar methods uncouple dynein, the difference in ATPase activity is not a useful measurement. Greater understanding of the relationship between dynein kinetics and axonemal movement may be obtained by use of conditions and substrates with known effects at specific steps in the dynein mechanochemical cycle and quantitating their effects on movement.